Adhesion molecule CD18 on polymorphonuclear cells correlates to the lung injury caused by continuous infusion of endotoxin in sheep.
We investigated the mechanisms of increase in the pulmonary vascular permeability, focusing on the changes in the peripheral white blood cell (WBC) counts and the surface expression of CD18 on polymorphonuclear cells (PMNs). Anesthetized sheep with chronic lung lymph fistulas were used in this study. We infused synthetic endotoxin (LPS) at a rate of 10 ng/kg/min (i.v.) continuously for 24 hr. We measured lung lymph flow, lymph-to-plasma protein concentration ratio and WBC counts in blood and lung lymph, and the PMNs' surface expression of CD18 before and at 2, 10 and 24 hr after the start of endotoxin infusion, respectively. CD18 was analyzed by flow cytometry using monoclonal anti-CD18 antibody. We found that the pulmonary vascular permeability increased during 2-4 hr after the start of endotoxin infusion, and returned to the baseline over 10 hr. At time 2 hr period, the number of WBCs in the lung lymph increased, the number of peripheral WBCs, mostly PMNs, decreased and the surface expression of CD18 on the peripheral PMNs was up-regulated. At time 10 and 24 hr, the number of WBCs in lung lymph decreased, the number of peripheral WBCs increased and CD18 expression was down-regulated. These data indicate that up-regulation of CD18 expression promotes the PMN adherence to the pulmonary endothelium, migration into the lung and increases the pulmonary vascular permeability. We conclude that the continuous endotoxin infusion up-regulates CD18, which contributes to the PMN migration into the lung.